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Platelet Product EfficacyPlatelet Product Efficacy

Ability to circulateAbility to circulate
Ability to prevent or stop bleedingAbility to prevent or stop bleeding
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Platelet substitutesPlatelet substitutes
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Current storage conditionCurrent storage condition

MINIMAL CONCERNS ABOUT PLATELET EFFICACY

MAJOR CONCERNS ABOUT PLATELET EFFICACYMAJOR CONCERNS ABOUT PLATELET EFFICACY



In vitro studies on platelet In vitro studies on platelet 
biochemistry and physiologybiochemistry and physiology
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MAJOR CONCERNS ABOUT PLATELET EFFICACYMAJOR CONCERNS ABOUT PLATELET EFFICACY

New storage mediumNew storage medium
Extension beyond 7 daysExtension beyond 7 days

Minor modifications to currentMinor modifications to current
storage conditionsstorage conditions



In Vitro TestsIn Vitro Tests
MorphologyMorphology

■■ Enumeration,Enumeration, oil phase oil phase 
microscopy, MPVmicroscopy, MPV

■■ Electron microscopyElectron microscopy,,
platelet platelet microparticlesmicroparticles

Biochemical statusBiochemical status
■■ pH, glucose, lactate, pOpH, glucose, lactate, pO2, 2, 

pCOpCO22, HCO, HCO33
--, LDH, LDH

■■ ATP, mitochondrial ATP, mitochondrial 
uncouplersuncouplers, , dyesdyes

Platelet activation/ Platelet activation/ 
apoptosisapoptosis

■■ CD 62PCD 62P (P(P--selectinselectin) ) 

■■ PF3 , PF4, CD 63, PF3 , PF4, CD 63, 
ββ-- thromboglobulinthromboglobulin,  PAC,  PAC--1,1,
AnnexinAnnexin VV

Physiologic responsesPhysiologic responses
■■ HSR, ESCHSR, ESC
■■ AggregationAggregation studies,      studies,      
serotoninserotonin

SupplementalSupplemental



Correlation of Correlation of in vitroin vitro testing testing 
with with in vivoin vivo viabilityviability

PoorPoor
pH, HSR, ESC pH, HSR, ESC 
Screening processScreening process
Useful when used in conjunction with Useful when used in conjunction with 
additional testsadditional tests
Quality check over time of process Quality check over time of process 
methodologymethodology



Platelet Survival in CirculationPlatelet Survival in Circulation

In vivo In vivo radiolabelingradiolabeling studiesstudies

AutologousAutologous infusion in healthy volunteersinfusion in healthy volunteers
Monitor recovery and survival of Monitor recovery and survival of 
radiolabeledradiolabeled platelets in circulationplatelets in circulation
in paired comparison of test and control  in paired comparison of test and control  
productsproducts



Sample radiolabeledSample radiolabeled
With CrWith Cr5151 or Inor In111111

and reand re--infused into donorinfused into donor

Day 5 Day  7
Storage timeStorage time

Apheresis platelet unitApheresis platelet unit

Sample radiolabeledSample radiolabeled
With CrWith Cr5151 or Inor In111111

and reand re--infused into donorinfused into donor
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Problems with Current Approach Problems with Current Approach 
to to RadiolabelingRadiolabeling StudiesStudies

No minimum standard for platelet No minimum standard for platelet 
qualityquality
“Creeping inferiority”“Creeping inferiority”



Clinical Clinical HemostaticHemostatic TrialsTrials

Randomized blinded phase III trials in Randomized blinded phase III trials in 
thrombocytopenic patientsthrombocytopenic patients
Demonstrate participation of Demonstrate participation of 
experimental product in actual experimental product in actual 
hemostasishemostasis
Primary endpoint: bleeding with Primary endpoint: bleeding with 
experimental experimental vsvs control plateletscontrol platelets
Safety endpointsSafety endpoints
Large and costly trialsLarge and costly trials



Platelet SubstitutesPlatelet Substitutes
Alternatives to liquid platelets stored at 22Alternatives to liquid platelets stored at 22°°CC
Challenging definition of efficacyChallenging definition of efficacy
Specific product goalSpecific product goal
In vitro with supplemental testingIn vitro with supplemental testing
Animal testsAnimal tests
■■ ProthromboticProthrombotic potentialpotential
■■ ImmunogenicityImmunogenicity
■■ Platelet additives toxicityPlatelet additives toxicity
In vivo In vivo radiolabelingradiolabeling studies?studies?
Phase II: preliminary evidence of Phase II: preliminary evidence of hemostatichemostatic
efficacy, safetyefficacy, safety
Phase III: safetyPhase III: safety and efficacy in proper and efficacy in proper 
population population 



Summary Evaluation of Efficacy Summary Evaluation of Efficacy 
of New Platelet Productsof New Platelet Products

Modification to current collection, Modification to current collection, 
processing, storage : in vitro + processing, storage : in vitro + 
radiolabelingradiolabeling studiesstudies
Very novel methodologies: + Very novel methodologies: + hemostatic hemostatic 
trialstrials
Possible post marketing studiesPossible post marketing studies


